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(54) METHOD AND DEVICE FOR PROCESSING SEMICONDUCTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 

processing device comprising a sucking device wherein a 
semiconductor substrate can be pre-heated to a high 
temperature, with a sucking device excellent in response in 
temperature control, for an excellent process with a is 
semiconductor substrate. \ 
SOLUTION: Related to a semiconductor process device wherein a 
semiconductor substrate placement surface 5 comprises a 
sucking device 1 for holding a semiconductor substrate 4, a 
holding member 23 which holds the semiconductor substrate 4 on * 
the semiconductor substrate placement surface 5 and a heat " 
transfer gas chamber 26 wherein a gas is sealed between a is 
holding member 23 and a cooling member 24 are provided. * 
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JPG and INPIT are not responsible for any 
damages caused by the use of this translation. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An attachment component for holding a semiconductor substrate. 
A cooling member for cooling. 

A heat transfer gas room which is the semiconductor processor provided with an adsorber provided with 
the above, and can enclose and discharge gas between said attachment component and said cooling 

member was provided. 

[Claim 2]The semiconductor processor comprising according to claim 1: 
It is an electrode for adsorption to an inside of said attachment component. 

A means to introduce gas between said semiconductor substrate and said attachment component 

[Claim 3]Claim 1 flowing a refrigerant into an inside of said cooling member, or a semiconductor processor 
given in 2. 

[Claim 4]The semiconductor processor according to any one of claims 1 to 3 equipping an inside of said 
attachment component with a heating element. 

[Claim 5]The semiconductor processor according to any one of claims 1 to 4, wherein said semiconductor 
substrate, said attachment component, said cooling member, and said heat transfer gas room have been 
arranged from a top in order of said processing body, said attachment component, said heat transfer gas 
room, and said cooling member. 

[Claim 6]Temperature of said semiconductor substrate, temperature of said attachment component, and 
temperature of said refrigerant which flows into said cooling member, Have a means to measure at least 
one of said pressures of the heat transfer gas interior of a room, and using the measurement result 
Calorific value of said heating element, A pressure of a gas supplied between said semiconductor 
substrate and said attachment component, and temperature of said refrigerant in said refrigerant passage 
in said cooling member. The semiconductor processor according to any one of claims 1 to 5 which carries 
out feedback control of at least one of a flow of said refrigerant in said refrigerant passage in said cooling 
member, and pressures of said heat transfer gas room. 
[Claim 7]A semiconductor process method comprising: 

A process of adsorbing a semiconductor substrate on an attachment component which carried in a 
semiconductor substrate and built in a heating element in a processing chamber. 

A process which supplies a gas between a semiconductor substrate and an attachment component, and 

raises a pressure. 

A process of making a heating element inside an attachment component generating heat, and heating a 

semiconductor substrate. 

A process which supplies a gas between an attachment component and a cooling member, and raises a 
pressure while generating plasma in a processing chamber, a process which extinguishes plasma and 
terminates membrane formation, and a process of taking out a semiconductor substrate from a processing 
chamber. 

[Claim 8]A semiconductor process method comprising: 

A process of adsorbing a semiconductor substrate on an attachment component which carried in a 
semiconductor substrate and built in a heating element in a processing chamber. 

A process which supplies a gas between a semiconductor substrate and an attachment component, and 
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raises a pressure. 

A process of making a heating element inside an attachment component generating heat, and heating a 
semiconductor substrate. 

A process which supplies a gas between an attachment component and a cooling member which built in a 
refrigerant passage, and raises a pressure while making raw gas introduce in a processing chamber, a 
process which stops introduction of raw gas and terminates processing, and a process of taking out a 
semiconductor substrate from a processing chamber. 

[Claim 9]When processing two or more substrates by repeating said each process continuously as 1 cycle 
in a semiconductor process method according to claim 7 or 8, A semiconductor process method changing 
exothermic quantity of heat of a process of making a heating element inside said attachment component 
generating heat, and heating a semiconductor substrate, for every processing cycle. 
[Claim lOjWhen processing two or more substrates by repeating said each process continuously as 1 
cycle in a semiconductor process method according to claim 7 or 8, A semiconductor process method 
giving a different pressure for every processing cycle in a process which supplies a gas between said 
attachment component and a cooling member which built in a refrigerant passage, and raises a pressure. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In the semiconductor process process of this invention starting a semiconductor 
processor and needing the temperature controlling of semiconductor substrates, such as a semiconductor 
wafer, especially. It is related with the semiconductor manufacturing device and disposal method which 
were provided with the adsorber which removes heat from a semiconductor substrate or heats a 
semiconductor substrate into the processing process. 
[0002] 

[Description of the Prior Art]Conventionally, in the semiconductor manufacturing process, in order to 
process semiconductor substrates, such as a semiconductor wafer, plasma-CVD (Chemical Vapor 
Deposition) equipment, a plasma etching device, etc. using reactant plasma are used. In these plasma 
treatment apparatus, the electrostatic adsorber is used widely. Hereafter, an electrostatic adsorber is 
explained according to drawing 7 . The adsorber 1 is provided with the insulation material 3 covered in the 
electrodes 2 and 2 for adsorption, and the electrodes 2 and 2 for adsorption, impresses predetermined 
direct current voltage between the electrodes 2 and 2 for adsorption, and the semiconductor substrate 4, 
produces electrostatic force among both, and adsorbs and holds the semiconductor substrate 4 to the 
semiconductor substrate mounting surface 5. 
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[0003]Since the semiconductor substrate 4 is heated by plasma, in order to maintain at a suitable 
temperature, cooling is needed in many cases. Since the usual plasma treatment is performed under the 
low-pressure power of about several pascals, its efficiency of heat transfer between the semiconductor 
substrate 4 and the semiconductor substrate mounting surface 5 is low, and its cooling efficiency of the 
semiconductor substrate 4 is bad. Then, adsorbing the semiconductor substrate 4 in the semiconductor 
substrate mounting surface 5, among both, heat transfer gas, such as helium (helium) with large thermal 
conductivity, is passed from the heat transfer gas feed pipe 6 formed in the adsorber 1, thermal 
conductance between both is enlarged, and heat transfer is promoted. Although not illustrated here, 
rugged form form is formed in the surface of the semiconductor substrate mounting surface 5, and it is 
devised so that the pressure of the gas for heat transfer may become uniform on the outskirts of a center 
and the outskirts of the semiconductor substrate 4. 

[0004]The refrigerant passage 7 is formed in the inside of the adsorber 1 , a refrigerant is supplied to the 
refrigerant passage 7 from the refrigerant supply port 8, and it is discharged from the refrigerant outlet 9. 
The heat told to the semiconductor substrate mounting surface 5 from the semiconductor substrate 4 is 
discharged out of equipment with this refrigerant. It is for the covering 10 protecting the adsorber 1 from 
plasma. 

[0005]There are an acyclic type whose polarity of the voltage which the electrode 2 for adsorption 
impresses by one is one, and a bipolar type whose polarity of the voltage which the electrode 2 for 
adsorption impresses or more by two is two in an electrostatic adsorber. The conventional example shown 
in drawing 7 is the adsorber 1 of a bipolar type with which the electrode 2 for adsorption separated to two 
by the side of a periphery and inner circumference. In order to take a treating chamber wall and 
conduction via plasma in the case of an acyclic type, unless it generates plasma on the semiconductor 
substrate 4, adsorption power does not arise. In order that a bipolar type may impress the voltage of plus 
and minus to each of the electrode which adjoins mutually by DC power supply 1 1 on the other hand to 
the two or more electrodes 2 for adsorption laid underground into the semiconductor substrate 
attachment component, In the adjoining inter-electrode one for adsorption, the line of electric force of an 
opposite direction arises via the semiconductor substrate 4, and even if it does not generate plasma, there 
is an advantage that the semiconductor substrate 4 can be adsorbed. Therefore, a bipolar type is 
becoming in use instead of an acyclic type in recent years. 

[0006]As stated above, electrostatic adsorbers are a plasma device, especially a plasma etching device, 
and in order to cool the semiconductor substrate 4 heated by plasma etc., they are used widely. On the 
other hand, in a certain kind of plasma CVD, it is required to process the semiconductor substrate 4 at a 
temperature higher than a room temperature, and the semiconductor substrate 4 is beforehand heated 
before processing. In such equipment, the electrostatic adsorber with a heating machine style is used. For 
example, JP,S59-1 241 40,A has disclosed the electrostatic adsorber which contained the heater in the 
attachment component. In the process of heating and processing a semiconductor substrate to an 
elevated temperature, this tries to attain quality improvement of the improvement in a throughput, and 
processing by carrying out preheating of the semiconductor substrate, before generating plasma. 
[0007]JP,H9-1 7849,A has disclosed the electrostatic adsorber which sandwiched the intervening layer 
which consists of the combination or the firing object of fiber made from heat-resistant materials between 
the attachment component (product made from ceramics) which built in the heater, and the cooling 
system (metal) which contains a refrigerant passage. An object of this invention since the problem of 
destruction by generating of heat stress arising, or operating upper limit temperature being restricted to 
1 50 ** or less had arisen when joining a cooling system to an attachment component via metal, such as 
brazing and indium, is to solve these. In order to attain this purpose, it tries to perform heat transfer 
between an attachment component and a cooling system by fixing an attachment component and a cooling 
system mechanically on both sides of an intervening layer, preventing generating of heat stress. The 
technology of adjusting the heat transfer amount between an attachment component and a cooling system 
is also indicated by adjusting the crimping force between an attachment component and a cooling system. 
[0008] 
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[Problem to be solved by the inventionjin the conventional technology explained above, especially the 
electrostatic adsorber having a heater, it is necessary to carry out temperature up of the semiconductor 
substrate to a desired temperature for a short time. However, there is a problem that the rise in heat of a 
semiconductor substrate prompt for the calorific capacity which the electrostatic adsorber itself has is 
barred. When temperature of an electrostatic adsorber is made high too much in the case of heating with a 
heater, the wall temperature of the refrigerant passage of a cooling member goes up, and there is a 
problem of exceeding the application-limits temperature of a refrigerant. In the case of heating, there is a 
method of discharging the refrigerant inside a refrigerant passage. However, in this method, when shifting 
to the plasma treatment of a semiconductor substrate after preheating, a refrigerant must be flowed into a 
hot channel and the problem that the temperature of a refrigerant passage wall surface will exceed the 
application-limits temperature of a refrigerant still remains. In JP,H9-17849,A, the method of changing the 
heat transfer quantity between an attachment component and a cooling system is indicated by adjusting 
the crimping force between an attachment component and a cooling system. However, since it is 
necessary to carry out an operation stop and to adjust equipment in this method, it is difficult to change 
the heat transfer amount between a semiconductor substrate attachment component and a cooling 
system in the midst of carrying out plasma treatment of the semiconductor substrate. Therefore, it cannot 
become a solving means of the above-mentioned problem. 

[0009]The purpose of this invention solves the above-mentioned problem, can perform properly heat 
transfer between an attachment component and a cooling system, and provides the semiconductor 
processor which realized the high-precision semiconductor process, and a disposal method. 
[0010] 

[Means for solving problem]In the plasma treatment apparatus provided with the adsorber with the 
attachment component which built the heating element in the inside, and the cooling member which pours 
a refrigerant inside to achieve the above objects in this invention, The heat transfer gas room which 
encloses heat transfer gas is provided between said attachment component and said cooling member, by 
controlling said pressure of the heat transfer gas interior of a room, the thermal conductance between an 
attachment component and a cooling member is changed, and a heat transfer amount is controlled. 
[001 IjEven if equipment is working, since it is easy, changing the pressure of the heat transfer gas interior 
of a room can control the heat transfer amount between an attachment component and a cooling member 
during processing of a semiconductor substrate. The heat of the attachment component which lowered 
the pressure of the heat transfer gas interior of a room taking advantage of this advantage when carrying 
out preheating of the semiconductor substrate, and was heated with the heating element is made hard to 
tell a cooling member. 

[0012]On the other hand, when performing plasma treatment to a semiconductor substrate, the pressure 
of heat transfer gas is raised to the heat transfer gas interior of a room, and heat transfer from an 
attachment component to a cooling system is made good. Since what is necessary is just to raise the 
temperature of only an attachment component and a semiconductor substrate in the case of heating with 
a heater if it does in this way, prompt preheating is possible. 

[0013]Even if it sets up cooking temperature highly, the problem that the wall temperature of the 
refrigerant passage in a cooling member will exceed the application-limits temperature of a refrigerant is 
also lost. When generating plasma and processing a semiconductor substrate, the heat told to the 
attachment component from the semiconductor substrate can be efficiently told to a cooling member via 
the heat transfer gas of the heat transfer gas interior of a room, and can be further discharged out of 
equipment through a refrigerant. 
[0014] 

[Mode for carrying out the invention]Hereafter, the embodiment of this invention is described in detail 
according to figures. 

[0015] Drawing 1 is the owner magnetic field microwave plasma CVD system which applied the 1st 
embodiment of this invention. The quartz cap 13 is installed on the side attachment wail 12, the adsorber 1 
is formed in the processing chamber 14 which constitutes by this, and it processes by adsorbing the 
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semiconductor substrate 4 on it. The raw gas 16 serves as the plasma 21 by the interaction of the 
microwave 18 which was introduced in the processing chamber 14 through the nozzle 15, and was 
introduced through the wave guide tube 17, and the magnetic field induced by the coil 20 attached to the 
surroundings of the discharge tube 19. It processes by exposing the semiconductor substrate 4 to this 
plasma 21 (here membrane formation processing). The raw gas 16 and a resultant are discharged from the 
exhaust port 22. 

[0016] Drawing 2 is a sectional side elevation of the adsorber 1 of the 1st embodiment, and expands and 
shows a situation when the semiconductor substrate 4 is adsorbed. The adsorber 1 is roughly divided and 
comprises the attachment component 23, the cooling member 24, and the covering 10. A film of the 
insulation material 3 is formed in the upper surface of the attachment component 23, the electrode 2 for 
adsorption is installed on it, and the semiconductor substrate mounting surface 5 is formed by forming a 
film of the insulation material 3 again on it. The semiconductor substrate 4 sticks to the semiconductor 
substrate mounting surface 5 by carrying out the seal of approval of the voltage of two poles of minus to 
the electrode 2 for adsorption at electrode 2' for plus and adsorption. The adsorber 1 whole was 
penetrated up and down, the pusher pin 28 is formed, and it serves to deliver the semiconductor substrate 
4 carried in in a processing chamber using a transportation arm (not shown here) to the adsorber 1. The 
attachment component 23 can be heated to temperature of a request of the attachment component 23 by 
building in the heating element 25 and controlling the calorific value. In order to supply heat transfer gas, 
such as helium, between the semiconductor substrate 4 and the semiconductor substrate mounting 
surface 5, the heat transfer gas feed pipe 6 is formed in an inside of the attachment component 23. By 
controlling a pressure of this heat transfer gas, thermal conductance between the semiconductor 
substrate 4 and the semiconductor substrate mounting surface 5 is adjusted. 

[0017]The refrigerant passage 7 is formed in the inside of the cooling member 24, a refrigerant is supplied 
from the refrigerant supply port 8 with the outside connected cooling system, it passes along the 
refrigerant passage 7, and the cooling member 24 is cooled by discharging from the refrigerant outlet 9. 
The heat which the semiconductor substrate 4 receives during plasma treatment is missed to the 
refrigerant which flows through the inside of the refrigerant passage 7 via this cooling member 24. 
[001 BjBetween the attachment component 23 and said cooling member 24, the heat transfer gas room 26 
which encloses gas is formed. In the embodiment shown in drawing 2 , the heat transfer gas room 26 is 
formed between the attachment components 23 by providing a dent in the upper surface of the cooling 
member 24. The peripheral part of the heat transfer gas room 26 and the outside of pusher pin 28 through 
hole are joined by welding, and the attachment component 23 and the cooling member 24 serve as a 
closed space. In order to join the attachment component 23 and the cooling member 24 by welding, these 
both form with metal. By enclosing gases, such as gaseous helium, through the pipe 27 in this heat 
transfer gas room 26, or discharging, the pressure in the heat transfer gas room 26 is controlled, and it is 
considered as the structure of adjusting the thermal conductance between the attachment component 23 
and the cooling member 24 by this. 

[0019]The enlarged drawing of the side section of the adsorber 1 in which the 2nd embodiment of this 
invention is shown is shown in drawing 3 . 

[0020]In this embodiment, the attachment component 23 and the cooling member 24 are mechanically 
fixed with the bolt 30. The slot on the circle configuration is formed in the cooling member 24 at the 
peripheral part of the heat transfer gas room 26, and the outside of pusher pin 28 through hole, and the 
seal is carried out so that the gas in the heat transfer gas room 26 may not leak with 0 ring 31. The 
differences between Embodiment 1 and this example are the following points. That is, when heating the 
semiconductor substrate 4 with the heating element 25, the amount of dimensional changes by thermal 
expansion differs between the attachment component 23 and the cooling member 24 from the difference 
between temperature and construction material. However, since it is only fixing mechanically with the bolt 
30, the attachment component 23 and the cooling member 24 of a possibility of stress not being produced 
in both interface but destroying to it are low. As stated previously, since the attachment component 23 
and the cooling member 24 omit junction by welding, they do not need to use a material of the same kind. 
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and can choose it freely. For example, the attachment component 23 heated by the elevated temperature 
can be manufactured with heat-resistant materials, such as ceramics, and can manufacture the cooling 
member 24 with a metallic material with high thermal conductivity. 

[0021] An enlarged drawing of a side section of the adsorber 1 in which the 3rd embodiment of this 
invention is shown is shown in drawing 4 . 

[0022]In this embodiment, the thermometer 32 for measuring temperature of the semiconductor substrate 
4 is provided, Temperature of the semiconductor substrate 4 or the attachment component 23 after 
carrying in the semiconductor substrate 4 to 14 in a processing chamber until it takes out can be 
measured, and a measuring result can be told to a controller (not shown) currently installed outside. 
[0023]A more nearly quality semiconductor process can be performed to the semiconductor substrate 4 
by managing temperature of the semiconductor substrate 4 in early stages of semiconductor process 
processes, such as membrane formation or etching, and temperature of the semiconductor substrate 4 in 
a semiconductor process process by feedback control here. 

[0024]In order to manage initial temperature of processes, such as membrane formation or etching, 
temperature control under preheating of the attachment component 23 by the heating element 25 is 
important. 

[0025]For example, if a rise in heat of the semiconductor substrate 4 is late during preheating of the 
attachment component 23 by the heating element 25, By raising a pressure of gas between the 
semiconductor substrate 4 and the semiconductor substrate mounting surface 5, thermal conductance 
between the semiconductor substrate mounting surface 5 and the semiconductor substrate 4 which 
temperature went up becomes large, and a rise in heat of the semiconductor substrate 4 can be made 
quick. By raising calorific value of the heating element 25, a rise in heat of the semiconductor substrate 
mounting surface 5 can be made quick, and a rise in heat can be made quick for the semiconductor 
substrate 4. 

[0026]On the contrary, if the rise in heat of the semiconductor substrate 4 is quick during the preheating 
of the attachment component 23 by the heating element 25, the rise in heat of the semiconductor 
substrate 4 can be made late by making calorific value of the heating element 25 small. By lowering the 
pressure of the gas between the semiconductor substrate 4 and the semiconductor substrate mounting 
surface 5, thermal conductance between the semiconductor substrate mounting surface 5 and the 
semiconductor substrate 4 which temperature went up can be made small, and the rise in heat of the 
semiconductor substrate 4 can be made late. By raising the pressure in the heat transfer gas room 26, 
thermal conductance between the attachment component 23 and the cooling member 24 can be enlarged, 
the rise in heat of the attachment component 23 can be made late, and the rise in heat of the 
semiconductor substrate 4 can be made late. The rise in heat of the semiconductor substrate 4 can be 
made late by control of lowering the temperature of the refrigerant which flows into cooling member 24 
inside which raises the flow of the refrigerant which flows into the inside of the cooling member 24. 
[0027]When the temperature of the semiconductor substrate 4 which the temperature of the 
semiconductor substrate 4 overshot during the preheating of the attachment component 23 by the heating 
element 25, and became high needs to be lowered. By setting calorific value of the heating element 25 to 0 
small, and raising the pressure in the heat transfer gas room 26, thermal conductance between the 
attachment component 23 and the cooling member 24 can be enlarged, the temperature of the attachment 
component 23 can be lowered, and the temperature of the semiconductor substrate 4 can be lowered. The 
temperature of the semiconductor substrate 4 can be lowered by control of lowering the temperature of 
the refrigerant which flows into cooling member 24 inside which raises the flow of the refrigerant which 
flows into the inside of the cooling member 24. 

[0028]On the other hand, if the temperature of the semiconductor substrate 4 is low in processes, such as 
membrane formation or etching, by lowering the pressure of the gas between the semiconductor substrate 
4 and the semiconductor substrate mounting surface 5, the thermal conductance between the 
semiconductor substrate 4 and the semiconductor substrate mounting surface 5 falls, and temperature of 
the semiconductor substrate 4 is made high — things can be carried out. By lowering the pressure of heat 



7of 15 



11/24/2010 10:42 AM 



JP-A-2001-l 10885 



transfer gas room 26 insides, the thermal conductance between the attachment component 23 and the 
cooling member 24 can be lowered, temperature of the attachment component 23 can be made high, and 
temperature of the semiconductor substrate 4 can be made high, by lowering the flow of the refrigerant 
which flows into the inside of the cooling member 24, or raising the temperature of the refrigerant which 
flows into the refrigerant passage 7, temperature of the cooling member 24 is made high and, as a result, 
temperature of the semiconductor substrate 4 is made high — things can be carried out. Temperature of 
the semiconductor substrate 4 can be made high also by making the heating element 25 generate heat. 
[0029]On the contrary, if the temperature of the semiconductor substrate 4 is high in semiconductor 
manufacturing processes, such as membrane formation or etching, by raising the pressure of the gas 
between the semiconductor substrate 4 and the semiconductor substrate mounting surface 5, the thermal 
conductance between the semiconductor substrate 4 and the semiconductor substrate mounting surface 
5 is raised, and temperature of the semiconductor substrate 4 is made low — things can be carried out. by 
raising the pressure of heat transfer gas room 26 insides, the thermal conductance between the 
attachment component 23 and the cooling member 24 is raised, temperature of the attachment 
component 23 is made low, and temperature of the semiconductor substrate 4 is made low — things can 
be carried out. by raising the flow of the refrigerant which flows into the inside of the cooling member 24, 
or lowering the temperature of the refrigerant which flows into the refrigerant passage 7, temperature of 
the cooling member 24 is made low and, as a result, temperature of the semiconductor substrate 4 is 
made low — things can be carried out. 

[0030]The enlarged drawing of the side section of the adsorber 1 in which the 4th embodiment of this 
invention is shown is shown in drawing 5 . 

[0031]In this embodiment, distance of the upper wall of the heat transfer gas room 26 and low wall in the 
central part is made smaller than an outer peripheral part. What the attachment component 23 constitutes 
among the walls of the heat transfer gas room 26 shall be shown, and, as for the upper wall of the heat 
transfer gas room 26, the low wall of the heat transfer gas room 26 shall show what the cooling member 24 
constitutes among the walls of the heat transfer gas room 26. The differences between Embodiments 1-3 
and this example are the following points. That is, when performing plasma treatment to the semiconductor 
substrate 4, the input calorie from the plasma 21 to the semiconductor substrate 4 may become large in 
the central part owing to the unevenness of the plasma 21, etc. In that case, when the thermal 
conductance in the heat transfer gas room 26 is uniform, in the central part, the temperature of the 
semiconductor substrate 4 becomes high, and the quality of the plasma treatment of the semiconductor 
substrate 4 worsens. However, thermal conductance in the central part can be enlarged by making 
distance of the upper wall of the heat transfer gas room 26 and low wall in the central part smaller than an 
outer peripheral part. Thereby, the rise in heat in the central part of the semiconductor substrate 4 is 
suppressed, and field internal temperature degree homogeneity improves. 

[0032] Although distance of the upper wall of the heat transfer gas room 26 and low wall in the central part 
was made smaller than an outer peripheral part in this example, it does not limit to it. For example, if the 
input calorie to the semiconductor substrate 4 is small and becomes large by an outer peripheral part in 
the central part, thermal conductance in an outer peripheral part can be enlarged by making distance of 
the upper wall of the heat transfer gas room 26 and low wall in an outer peripheral part smaller than the 
central part. Thereby, the rise in heat in the outer peripheral part of the semiconductor substrate 4 is 
suppressed, and field internal temperature degree homogeneity improves. 

[0033]Next, the procedure of performing membrane formation processing by plasma CVD to the 
semiconductor substrate 4 using the semiconductor processor of the 1-4th embodiments is explained. 
According to this procedure, a main operation and effect of this invention are explained to reference for 
drawing 6 . Drawing 6 is a figure showing an example of the temporal change of the calorific value Q1 of the 
heating element 25, the input calorie Q2 from the plasma 21 to the semiconductor substrate 4, the 
pressure PI in the heat transfer gas room 26, the temperature T1 of the semiconductor substrate 
mounting surface 5, and the temperature T2 of the semiconductor substrate 4. The horizontal axis of each 
graph expresses time, and if it is in the same position by a horizontal axis, it is shown that it is the same 
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time. The number with a parenthesis under a time-axis corresponds with the number of the operation 
explained below. 

[0034](1) Make the heating element 25 generate heat at the time tO. Thereby, although the attachment 
component 23 is heated, most thermal conductance which lets the heat transfer gas room 26 pass is set 
to 0 by a pressure in the heat transfer gas room 26 being about several same pascals as the processing 
chamber 14. Thereby, heating of the attachment component 23 by the heating element 25 hardly 
influences the refrigerant passage 7. That is, wall surface temperature of the refrigerant passage 7 hardly 
rises. Although Q1 is set constant by drawing 6 here in a time zone of tO-t1 except the time of starting in 
the time tO, it does not necessarily need to be fixed and Q1 may be changed between tO-t1. 
[0035](2) Carry in the semiconductor substrate 4 to the processing chamber 14, and install in the 
semiconductor substrate mounting surface 5. Supply electric power in the electrodes 2 and 2 for 
adsorption, the semiconductor substrate 4 is made to stick to the semiconductor substrate mounting 
surface 5, and heat transfer gas, such as helium, is made to flow between the semiconductor substrate 4 
and the semiconductor substrate mounting surface 5 at this time. By that cause, raise thermal 
conductance between the semiconductor substrate 4 and the semiconductor substrate mounting surface 
5, heat transfer between both is made to perform good, and preheating of the semiconductor substrate 4 
is performed. Although Q1 is set constant by drawing 6 here in a time zone of t1-t2 in t2 bring down and 
excluding the time, it does not necessarily need to be fixed and Q1 may be changed between t1-t2. 
[0036](3) Flow and hold heat transfer gas, such as helium, in the heat transfer gas room 26. 
[0037](4) Stop generation of heat of the heating element 25 of attachment component 23 inside, and 
introduce raw gas in the processing chamber 14, generate the plasma 21, and make a film deposit on the 
semiconductor substrate 4. Heat transfer gas, such as helium, was flowed and held in the heat transfer gas 
room 26 in operation of the above (3). Thermal conductance between the attachment component 23 and 
the cooling member 24 which let the heat transfer gas room 26 pass is raised by this, heat transfer 
between both is performed good, by cooling the cooling member 24, temperature of the semiconductor 
substrate mounting surface 5 can be lowered, and T2 can be controlled. A solid line curved part of a graph 
of the temperature T1 of the semiconductor substrate mounting surface 5 of t2-t3 and the temperature 
T2 of the semiconductor substrate 4 shows this example, and a dashed line curved part shows plasma 
treatment currently performed conventionally. Although T1 and T2 in early stages of plasma treatment are 
low and a temperature change under plasma treatment is large in a Prior art, a temperature change under 
plasma treatment can be small suppressed by enforcement of this invention. 

[0038]Although PI is set constant by drawing 6 here in a time zone of t2-t3 except the time of starting in 
t2, it does not necessarily need to be fixed and PI may be changed between t2-t3. 
[0039](5) Stop supply of raw gas, extinguish the plasma 21, and end plasma treatment. 
[0040](6) Take out the semiconductor substrate 4 which plasma treatment ended outside the processing 
chamber 14. Heat transfer gas shall be discharged from the heat transfer gas room 26, and a pressure shall 
be about several same pascals as the processing chamber 14. Set to 0 by this most thermal conductance 
between the attachment component 23 and the cooling member 24 which let the heat transfer gas room 
26 pass, the heating element 25 is made to generate heat to (7) time tO' which sets most heat transfer 
amounts between both to 0, and the attachment component 23 is heated. By processing to tO-t3, since T1 
in tO' is higher than T1 in tO, it heats by making Ql in tO' - tl' smaller than the time of tO-t1. Although Q1 
is set constant by drawing 6 here in a time zone of tO' except the time of starting in tO' - tl ', it does not 
necessarily need to be fixed and Ql may be changed between tO' - tl'. Tl in tO' is high enough, and it is 
not necessary to perform heating by the heating element 25 without the necessity of heating the 
processed object mounting surface 5 in tO' - tl '. 

[0041]Most thermal conductance which lets the heat transfer gas room 26 pass by operation of the above 
(6) is 0. Thereby, heating of the attachment component 23 by the heating element 25 hardly influences the 
refrigerant passage 7. That is, the wall surface temperature of the refrigerant passage 7 hardly rises. 
[0042](8) Carry in the new semiconductor substrate 4 to the processing chamber 14, and install the 
semiconductor substrate 4 in the semiconductor substrate mounting surface 5. Supply electric power in 
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the electrodes 2 and 2 for adsorption, the semiconductor substrate 4 is made to stick to the 
semiconductor substrate mounting surface 5, and heat transfer gas, such as helium, is made to flow 
between the semiconductor substrate 4 and the semiconductor substrate mounting surface 5 at this time. 
By that cause, raise the thermal conductance between the semiconductor substrate 4 and the 
semiconductor substrate mounting surface 5, the heat transfer between both is made to perform good, 
and preheating of the semiconductor substrate 4 is performed. Although Q1 is set constant by drawing 6 
here in the time zone of t1' bring down and excluding the time - t2' in t2', it does not necessarily need to 
be fixed and Q1 may be changed between t1' - 12'. T1 in tO' is high enough, and it is not necessary to 
perform heating by the heating element 25 without the necessity of heating the processed object mounting 
surface 5 in tO' - t1'. In t2 and t2', it is equal here in the temperature T2 of the semiconductor substrate 4, 
that is, it is important in a semiconductor process process at each time to make equal T2 at the time of a 
processing start. 

[0043](9) Flow and hold heat transfer gas, such as helium, in the heat transfer gas room 26. 
[0044](10) While stopping generation of heat of the heating element 25 of attachment component 23 
inside, introduce raw gas in the processing chamber 14, generate the plasma 21, and make a film deposit 
on the semiconductor substrate 4. Although heat transfer gas, such as helium, was flowed and held in the 
heat transfer gas room 26 in operation of the above (9), Thermal conductance between the attachment 
component 23 and the cooling member 24 which let the heat transfer gas room 26 pass by this is raised, 
heat transfer between both is performed good, by cooling the cooling member 24, control of temperature 
of the semiconductor substrate mounting surface 5 is enabled, and T2 can be controlled. 
[0045]Although PI is set constant by drawing 6 here in a time zone of t2' except the time of starting in t2' 
- t3', it does not necessarily need to be fixed and PI may be changed between t2' - t3'. 
[0046](11) Stop supply of raw gas, extinguish the plasma 21, and end plasma treatment 
[0047](12) Take out the semiconductor substrate 4 which plasma treatment ended outside the processing 
chamber 14. Heat transfer gas shall be discharged from the heat transfer gas room 26, and a pressure shall 
be about several same pascals as the processing chamber 14. thereby — heat transfer gas — a room — 
26 — having let it pass — an attachment component — 23 — a cooling member — 24 — between — 
thermal conductance — almost — zero — carrying out — both — between — a heat transfer amount — 
almost — zero — carrying out — the above — having explained — a procedure — ( — seven — ) - ( — 12 
— ) — next — repeating — things — a semiconductor substrate — four — continuing — it can process . 
Gas pressure made to flow between the calorific value Q1 of the heating element 25, the pressure PI in 
the heat transfer gas room 26, the semiconductor substrate 4, and the semiconductor substrate mounting 
surface 5 when processing the semiconductor substrate 4 continuously, As for a flow and temperature of 
a refrigerant which are made to flow into a cooling member, it is not necessarily optimal to use the same 
thing in a treatment process at each time. It is important to make T2 in to make small change of T2 in 
t2-t3 and t2' - t3', and t2-t3 reproduce by a treatment process at each time at this example. The calorific 
value Q1 of the heating element 25 in tO-tS or tO' - tS', the pressure PI of the heat transfer gas room 26, 
and the temperature T1 of the attachment component 23 upper surface are not restricted to what was 
shown in drawing 6 . 

[0048]Temperature of the semiconductor substrate [ in / on a semiconductor process method shown in 
this example, and / early stages of semiconductor process processes, such as membrane formation or 
etching ] 4, And a more nearly quality semiconductor process can be performed to the semiconductor 
substrate 4 by managing temperature of the semiconductor substrate 4 in a semiconductor process 
process by feedback control. 

[0049]In order to manage temperature in early stages of semiconductor process processes, such as 
membrane formation or etching, it is important for t1-t2 or t1' - t2' to manage T2. 
[0050]For example, if a rise of T2 is slow to t1-t2 orti' - t2', by raising a pressure of gas between the 
semiconductor substrate 4 and the semiconductor substrate mounting surface 5, thermal conductance 
between the semiconductor substrate mounting surface 5 and the semiconductor substrate 4 which raised 
temperature can be enlarged, and a rise of T2 can be made quick. By raising Q1, a rise in heat of the 
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semiconductor substrate mounting surface 5 can be made quick, and a rise in heat can be made quick for 
the semiconductor substrate 4. 

[0051]Conversely, if a rise of T2 is quick to t1-t2 or t1' - t2', a rise of T2 can be made late by making Q1 
small. By lowering a pressure of gas between the semiconductor substrate 4 and the semiconductor 
substrate mounting surface 5, thermal conductance between the semiconductor substrate mounting 
surface 5 and the semiconductor substrate 4 which temperature went up can be made small, and a rise of 
T2 can be made late. By raising PI, thermal conductance between the attachment component 23 and the 
cooling member 24 can be enlarged, a rise in heat of the attachment component 23 can be made late, and 
a rise of T2 can be made late. A rise of T2 can be made late by control of lowering temperature of a 
refrigerant which flows into cooling member 24 inside which raises a flow of a refrigerant which flows into 
an inside of the cooling member 24. 

[0052]When T2 which T2 overshot to t1-t2 or t1' - t2', and became high needs to be lowered, By setting 
Q1 to 0 small and raising PI, thermal conductance between the attachment component 23 and the cooling 
member 24 can be enlarged, T1 can be lowered, and, as a result, T2 can be lowered. T2 can be lowered by 
control of lowering temperature of a refrigerant which flows into cooling member 24 inside which raises a 
flow of a refrigerant which flows into an inside of the cooling member 24. 

[0053]on the other hand — t2-t3, or t2 — if T2 is low to '-t3', by lowering a pressure of gas between the 
semiconductor substrate 4 and the semiconductor substrate mounting surface 5, thermal conductance 
between the semiconductor substrate 4 and the semiconductor substrate mounting surface 5 will fall, and 
T2 will be made high — things can be carried out. By lowering PI, thermal conductance between the 
attachment component 23 and the cooling member 24 can be lowered, T1 can be made high, and, as a 
result, T2 can be made high, by lowering a flow of a refrigerant which flows into an inside of the cooling 
member 24, or raising temperature of a refrigerant which flows into the refrigerant passage 7, temperature 
of the cooling member 24 is made high and, as a result, T2 is made high — things can be carried out. T2 
can be made high also by making the heating element 25 generate heat. 

[0054]t2-t3, or t2 — if T2 is high to '-t3', by raising the pressure of the gas between the semiconductor 
substrate 4 and the semiconductor substrate mounting surface 5, the thermal conductance between the 
semiconductor substrate 4 and the semiconductor substrate mounting surface 5 will go up, and T2 will be 
made low — things can be carried out. [ conversely, ] by raising PI, the thermal conductance between the 
attachment component 23 and the cooling member 24 is raised, T1 is made low, and, as a result, T2 is 
made low — things can be carried out. by raising the flow of the refrigerant which flows into the inside of 
the cooling member 24, or lowering the temperature of the refrigerant which flows into the refrigerant 
passage 7, temperature of the cooling member 24 is made low and, as a result, T2 is made low — things 
can be carried out. 

[0055]Although plasma CVD was made into the example and the disposal method was explained here, it 
cannot be overemphasized that this is not restricted to plasma CVD and it can be used, for example for 
processing by other means of semiconductor manufactures of plasma etching, the heat CVD, etc. 
[0056] 

[Effect of the InventionjAs explained above, according to this invention, in the semiconductor processor 
using an adsorber, the outstanding semiconductor process method which can provide the semiconductor 
processor [ preheating is possible to an elevated temperature in a semiconductor substrate, and ] which 
can perform temperature control with a sufficient response to a semiconductor substrate, and is 
performed to a semiconductor substrate can be provided. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing li lt is a sectional side elevation of the semiconductor processor in which the 1 st embodiment of 
this invention is shown. 

[Drawing 2] It is an enlarged drawing of the side section of the adsorber currently used for the 

semiconductor processor in which the 1st embodiment of this invention is shown. 

[Drawing 3] lt is an enlarged drawing of the side section of the adsorber currently used for the 

semiconductor processor in which the 2nd embodiment of this invention is shown. 

[Drawing 4] It is an enlarged drawing of the side section of the adsorber currently used for the 

semiconductor processor in which the 3rd embodiment of this invention is shown. 

[Drawing 5] It is an enlarged drawing of the side section of the adsorber currently used for the 

semiconductor processor in which the 4th embodiment of this invention is shown. 

[Drawing 6l lt is a sequence diagram showing the semiconductor process method which shows the 5th 

embodiment of this invention. 

[Drawing 7l lt is a sectional side elevation showing the conventional example of an adsorber. 
[Explanations of letters or numerals] 

1 [ — A semiconductor substrate, 5 / — Semiconductor substrate mounting surface, ] — An adsorber, 2 

— The electrode for adsorption, 3 — An insulation material, 4 6 [ — Fluid outlet, ] — A heat transfer gas 
feed pipe, 7 — A refrigerant passage, 8 — A fluid supply mouth, 9 10 [ — A quartz cap, 14 / — 
Processing chamber, ] — Covering, 11 — DC power supply, 12 — A side attachment wall, 1 3 1 5 [ — 
Microwave, ] — A nozzle, 1 6 — Raw gas, 17 — A wave guide tube, 1 8 1 9 [ — An exhaust port, 23 / — 
An attachment component, 24 / — A cooling member, 25 / — A heating element, 26 / — A heat transfer 
gas room, 7 / — A pipe, 28 / — A pusher pin, 29 / — A pusher pin introducing pipe, 30 / — A bolt, 31 / 

— An 0 ring, 32 / — Thermometer. ] — A discharge tube, 20 — A coil, 21 — Plasma, 22 
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^ , 43 u < w^mm^ 7 cc SAT s f^<®©rss^ t. w ^ 

C i (Cct 0 . fftiU^m 2 4 ©filfi^ift < L . -e©ie*. 

^.a|(*SflK4©?aS*K<-r^Ci-C^S^, */c> 

f*2 5>&^^$ti^Ci{Cj;-,-C4j, ^«ft»«4©ia 40 

[0 0 2 9] jgtc. fiXM*Sl»«i'v?>yAj:i©i<iai 
f«i»-/n-fexi|Jic4^^ftS«4 ©fiS*^iiiwn«. ¥ 
Wf*Sffi4 i¥^f*Sfi4!(gffi5 i©ra'J©^';^©E;^j^ 
±W'S C i J; 0 . ¥«i*S«4 i -¥-j»f*SStKgffl 5 
i©rsi]©M3>f'i'i?>X?:±tf. 4iiEft»fi4©fi)g 
?rffi<-rSCirt€>o eife;yxS2 6|>gg[S©E 
t)^±ii^ c itcj: o-c, ft5f#gm2 3 i?^iflgm2 4 
i©ra©^3>i^i;i?>X^±lf. ffi}^gm2 3©Sg 

L. *»ft»fi^4©iaS^ffi<t--5Ci-C^^„ 50 



?^asm2 4©|^gpCC?jStA-rS?^/i«©?^£M>Sr±tf 
^)U<«, ?^i««8§7(C?j£A-rS^^«l©aiti&TW 

sciccj;*?. ^asm2 4©aK*fg< -?-©fe 
^. if^«f*SK4©?as^fg<-rsci-c^^. 
[ 0 0 3 0 ] la 5 ic^mn<Dm4mmm^fr^t^mm& 

l©|Bi)Kffi©}i£;AI3^7i^-r„ 

[0 0 3 1 ] c©iitewrw. ^i^ma6i-fi>Bm-^'y- 
ri^-s, j^jfc. e«i*';^S2 6©±«li«, fc^*;^^ 

2 6 ©11©^^. «}^g|5W2 3*5ffi)S-r'Sfc©^inL, 
{^:^7X^2 6©Tlli«, e^«';^^2 6©!g©'5 

*s, ?^asw2 4^5tif;s-r€,4>©^^-r43©i-r^„ ^ 

ttW 1 - 3 i$^MiJi©itl^WOT©.>s.-C&-So -r^j: 

■72 l©:ffcj-^c<i:*5)lHr. 77Xv2 1 ^^^ijiJIJft 
Sffi4'N©AJifi*5iti'C»S|5Jctet,»rAt < ^cC-itft^As* 
^©l«^(c. te^;yx^2 6{c*iCt^^3>i('^i? 
>X7!)5i^-Aj:J«^. tfI.|:^g|5^cfc^,^r+^2»ftSfi4 ©fig 

< Aj: 0 . **f*»S4 ©7-7 Xv5nfi©p"p®*5,ig < 

^cTSo L^^^L^fA^e, +'L>gll{CtettSf?,Sft:^'xa2 6© 
i i ©Sigi^^f JiSl nil J: <Oh'l^$<ti>CtlCj: 

-enK J; IT) . i}i«f*aftj4 ©«'Dgii-c©ss±^*5}rpx. 

[ 0 0 3 2 ] ;^cfc> ^mumvittp^'^ma^i-t^Bmij 
^m2 6(D±Mtr^t(Dmmm?^j:>oh'\^^<L 
fcifi. '?-nKiii^-r^^)©-cii^ci^ m{i¥»f*ats 

4-v©A|i*l:*^rt^,l:^*pT7^$ < , i'fiaSPrAt < ^cC^^j: 
eii, ni51gWcfc-W^(£^/yxS2 6©±lliTlli© 

mwm.4mwinv<Dmii.mm7Lhtx. m^uis. 

[ 0 0 3 3 ] ;^(C. ^1 ~43l)5fefi?iJ©4^a»ftJ!iai^S4 

')m^^mm-r^. ig6^#:#ic, c©siiii# 
lite b tc r -^wm^jc u^mttm-^mm'h. 

i^cfc. 06«l6^f*2 5©|6^aQ 1 , 7-:>Xv2 1 *^ 
f>i}£2||f*S«4 --©A^fiQ 2 . g^^'Xg 2 6 rt©E 
;^;P 1 . it^iifttt^iSgffl5©iagT 1 . ^>*ftSS4 

©iasT2©H#ffl^fb©-c^!i*^-r0-c*^o -en^n 

©y-7 7©itf|l|«B^rfl?:*LTfci3. ffl*llir[^D{4SCC 

[0 034] (1) Il#riilt0(<:|6^f*2 5 ;Sr^?ai5ti-S„ 
cn^CiO. fmgm23©m5rtf^*5, 

2 6 n<D]i-^^mm. \4t\n\ bm>mmc-^h ctic 

J;-or. e^,:tfXS2 6?rjiL/T©ii3>i!'^'^>X?: 
^ai^<!:0{CT•So cnKJ;!?, »l^f*2 5 (Cj: 



(6) 

9 

^r'$,iSmttj:< . Q 1 ^tO~tl(Drar^{b3ii-C^> 

[0 0 3 5] ( 2 ) ft^iffiS 1 4 K4iiiftaS4 ;&{iA 

*)tgffi5CCi®«3-S. ¥ziH*S«4i^«ft»ffii){affl 10 

^-UC J; !3 . ¥-2»f*SS 4 i -f-jSf4^SfiilSgffl 5 i ©RJl© 
-t^. ¥zSf*SK4(Di^«fln^^lT^. cc-C\ 0 6-C1i 

Q 1 ^t2i,a6i-f^AL^ rimim< ti-t20B#rawr- 
^iurus*^, !ii'1"L^>-£ri.€>!£>S«ii< > Qi 
^ ti~ t2©PBl-c^{l: 3 -tit: ^> ct c >o 
[0 03 6] ( 3 ) fEf^;^XS2 6 ic^ 'J A^j: i'CDfi 

[0 0 3 7 ] ( 4 ) fSmmZ 3 rtSR©«*2 5 20 

77XV2 1 '5r?£45ti-C4^2Sf*aS4±iC)i^rit 
m-<1^6. fgS (3) coiijf'pre;^;';7sg2 6(c^y 

:';'x^2 6 ^iiL/cfMJ^gmz 3 tt^mmzA torn 

'fTt,^ -<^mm 2 4 =&^inT^ c icc j: o ^^^ftsstg 

gfflscDfiS^rTif, T2*$w-reci7:)^r*^„ t2 

~t3©*zif*aS©gM5(DrMfST 1 i4^JS(*St54(D 

si^T 2 CD y y (D%ummmt4^miim\^-^^t ^(d 30 

ST 1 -t-^T 27'ji(S< , -y^Xv^niiitJCDSa^^bA^A^ 

[0 0 3 8] cc-cHGt'ts, P 1 ^L2Cctet-;SAz;-^± 

^^)-'rfir$,S^-S»Aj:< , p 1 ?:t2~t:3©PBir^{t3-ti- 

[0 0 3 9] ( 5 ) mmii:^a}m^^±ibzy^ X-7 2 40 

[0040] ( 6 ) 7-7XvJ!ia*s$|TLfci}iiii*afi 

*^6fE»*X?:gfttiL, E^^SilS^l 4 tmonPa^l 
SiCl-^o cn(Cj;t3, e?S!i*-;^^2 6^MLfcfS}^gp 
W 2 3 i {^mm 2 4 i ©ral©^ =3 > i^' ^ > X ^ ii i 

(Dhm^'ii^. to'-xiivoms.ticjz'yz, to' icioi-f 



!NFrw1 2 0 0 1 - 1 1 0 8 8 5 
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0' -a' ^ctewsQl^to-tl©i^J;^^^J/J^^< L 
■rJDii^tf^o ccr06-r{iQi?:to' ccfc-wss^ 

±lfB#?rl^<tO' -tl' CDH#Ptg^r-SiUrt^-5A5. 

r^{b2-tirfcJ;c^o Sfc. to' tctjWSTi;:)^+53-iS 
<, to' ~a' (cfc-i^r»iif**5;Sgn5?:»rs.i^> 

[0 04 1] Uis, ifld ( 6 ) ©Stif'PfC J; o ZimiJ'^ 

^2 6?:aL■r©^n>^■i/^^>x^i^Ji^i"o-c4) 
s, c^^ccj;!?, ^mm5icj:mi^mn3(omm 

[0 04 2] ( 8 ) mm 1 4 lcmctJ:^'Mimm ^ 
JSA L . ^mm^ 4 ^*»f*sfit!cgffi 5 jciss-r 

S. C©<ht. ®«fflliffi2fcj:^'2' tcls&^L. ¥2f 
4 i ^^ftaStSSffl 5 i Offl tc -5 A Aj: i we^ 

x^?jSA3-ii-So -e-nccj:o> ^mwmmAtmm 

ffitKaffi5i©fffl©^3>i?'i'^>x^±^.$-B-, M« 
ralOG^^MSfiClf b-ti, 4i2i(*»S4 ©i^fim^tT 
ccriae-c^Q 1 ^t2' icfcwsiisTwmi^ 
<ti' -t2' ©u^rtJiwt?-/Ei Lri^sA\ 'i/.-ro^i- 

^•Cclc>?.iki-SK^d:< , Ql^rtl' -12' (D?S'C'Mit$M 

zhJ^i^K ttc, to' ic*jw.5Ti;5i+5}-B;< , to' ~t 

1' iaii.^xm!i!!tmi^n&m5imm-ri>smmi'iti 

^j»ftS«4©affiT2?:t2tecfc!>t2' ic*jl^r^U<, 

o s D s [p] ©¥zSf*«a:ii 7- a -fe X {c te I ^ -c, mmmihm 

[0 04 3] ( 9 ) e^J'iXg 2 6 JC-^ 1; Afs £'©e 

^*x^?jtcA. M^-rSo 

[0 044] (10) mnmn 3rtgp©igi^f4^2 5 © 

l£^*fP±-rSi<t^>tC, MilSl 4l^ic4{iil*'X42» 
AL, 77X^2 l^^'±S-&-C*«f*S®4 .b(c)ii;& 
fiie (9) ©jftfl;rfE^*'Xg2 ecc^v 
'?Arj:i©fzi;^;^x^jjliA. Sf^u/cAs, cnfcj;igG 

#!i;^ XS 2 6 ji U fc«f^gm 2 3 i (l^ipgW^ 2 4 i © 
Pa1©^::j>i/-i' i?>x^±|f.$-tf . iif^rDl©Gll!i^RW 
CCtft,\ ?i^J|JgPW2 4 ^?^a]-rSCi{Cj; igi^^ftSfi 
*SSffi 5 ©fiS©*IJffl]^TiJtgi L . T 2 ^©JiSU r C i 

[0 04 5 ] CC-C06-C«. Pl?rt2' t,Cist,-f ?>iLii 
±SfB$^F5t<t2' -t3' ©B^r^^-C-iEiO-Ct^S*^. 

srbiy-mv<k6'£^mi^tj:<, pi^r/ -t3' ©rd] 

[0 0 4 6] (11) mi:fJ^(Dm^^i:±^Zy'-yX-7 

[0047] (i2):7-5 x-7i)m-bmi b ^c^mw^ 

«4 4ittil^l 4©51-{C»Ui^S„ $/c. e^;'/xS2 



n 

iMStc-rSo criic^<o. Bm^j:^m2 6^mLtcim 

BJLfc^Ji (7) ~ (12) >&C©f^iC|gi3iI1-C<bCC 

5©^SftSQ 1 . e»i:^"X^2 6rtCDFE/jP 1 , i^^zSf^ 

^»[p](Z)M 7" n -fe X (c t, ^ r [3]-(7j 4> ©;5:/11 (, > ^ C <b *s 
ftjiS^ciii|iS5^d:i.^ */c> *3ISfe«-ci:Si^c©ti. t2 
-t3*jJ:0't2' ~t3' tcfct:fST2o:)^{b?:/h3 <-r-S 

, tO-t3^ib<BtO' -t3' {<::b-t:f 
S;l6»f*2 h(D^mMQ 1 . f7;j^*';^g2 6 COE:^P 

[ 0 0 4 8 ] S ^c, *llteffiJJC7j^Lfc4^«f**iiffl:^ffiCC 

Y ' f y 'J mmc J; o -c miT ^ c i r\ ^ 4 

, J; 0 fScTaH T-2Sf*<!;iii ^ tf ^ C i ;;)^ r ^ s . 

[0 0 4 9] mm^^At. X 7 ?>^'Aj:i©4i?i|ftJ!i 
117- CH2 X CD?7]fflCDraa?:gIl-r fc*CC « . tl~ t2 4> 
L<«tl' ~t2' (CT2;2rg}!|!-r^C:iA5fiS-C*€>o 

[0 05 0] f?lj^tf , a~t2^) L < Wtl' ~t2' tCT2CD 
±^A^iil^ntf. ¥»f*S«4<!:*«f*Sfit!sBii5i 

»f*SSti(Sil 5 i 4^zSf*Stg 4 i (DRSCD*! 3 > i?-^ ^ 
>;^^A^<0. T2(Di:l?^iI<-r^Ci;^ir*-5„ 

Q 1 ^ hlfSCiKJ;0¥«f*Stg4KSffi5©ffl 
S±^>^jI<L. ¥«ftSfi4 5:fiS±^^ii<-r-SC 

[0 0 5 1 ] jMtCtl~L24>L/< -t2' l>CJ20)±m 

immm. Q l?r^h$<-r'J>C(!:KJ:0T2cD±S?: 

{S:*>±*io^c4^^ft^ffitScgffi5 i4^iif*S^4 tOM 
(Dm:^yyi'i'y:^i:n^^<L, T2©h#^jM<-r-2. 

2 3 i ?^ipg|5t^ 24<!:©rigOlSi3>^i'f^>^^A* 

<t?>cti)^'c^$6, ttc. \%&m^2 4<D[Hmmx 
■r6'<^m<Dim^±<-i6. {^mm2 4rtgi5KffiA-r-s. 

[0 0 5 2] Sfc, n--t2iiL< tttl" -t2' fCT2A5:i- 



(7) mi 2 0 0 1 ~ 1 1 0 8 8 5 

12 

Ql?:/h3<. *^C>«oiCL/, P 1 ^±tf S 
C i K J; 0 . «J#g|5W 2 3 i?^agW^ 2 4 i ©Rgo^n 

lfSCt*s-CtSo ?^£pgm2 4©rtg[JCC?jSA-r 

moM&irri-f^fj: i©SWic J; 0 T 2 ^TW-S C i *s 

[0 0 5 3] -:^J. t2-t34iL< «t2' -t3' (CT2/!)5 

ffiwnta:. ^m»mm a t mimw^mm 5 1 ©ra© 

10 **X©E/j4WSCi(Cj;0. 4^«i*SK4<!:*iif* 

wmmm 5 i ©raw^^rj >^ip^y7.-hi ka^ 13 . t 2 
■c. mm^2 3t^mm^2At(Dfmm.^y^^'? 

>:^^Ttf. Tl?:i«l<L, -ecDif^«T2?rii;<-r^C 

tii^v^i,. tfc. <^Mm^2 4oyf^mcmxti>'{^m 

©ffii^TW'^, ^> L < »M^lS§7 tC(jKA1-^l^!i|cD 
fi)«*±Cf ^.C iiCj; 13 , i^mm2 4©ratt^i«< 
L> ^(D*SI|> T2?rS<-r-2)Cir^So Sfc, Ife^ 
{*2 5?:|6^3-a--SCiCCj:-:.T4>T2?:iS<-r^C:i 
20 ti^V^%, 

[0054] jSfr(Ct2-t3fcO<{it2' ~t3" {CT2 7i5ii 

7.(DW.t)^}-Mi> C i tc J; 0 . -f-«f*»tg4 iiii2SEf*a 
KDcSiii 5 i ©PiflcD^ft :3 > i; > 7^ ;0^±;5^ D , T 2 ^: 
f£<-r^C<!:t;^l,„ P 1 4±lf C itC J; o 

T. m^mn3t'(^nm^2At(D^(Dm^y-^^'? 

»^?:±lf. T15:fg<L. -eo^SST 2 ?:(g< C 
irts. i;/c> ?^agm2 4(Dl^gP(C?ji£A-r^?^S|CD 
?j£a?:±if ^> ^> 0 < ai^ii?jSESg7 tC?tA-r§?^l«CD?M 
30 g^Tlf^Ci^Cj;^. ?^agW2 4CDigg^fg< L. 
^©*S*T2>&fg<T^Cir^^„ 
[0 0 5 5] C cr«77Xvcv[>Srf?iJtCUi:Mil:)7a 
^IJiB^Lfc^s^ cn(3::7"7XvcvD{cPfi^4j©r«?t): 

^cDffio^KCc J: SMIIfcffiffl-c ^ c i {ii- -5 * r- 1 

[0 0 5 6 ] 

[Hffi©f®#)^clfti«] 

[ia n *^B^©mi3l*S«^i|**-5-¥«{WIi^gcD{!ii) 

[0 2 ] *^H^©^i^jfef?ij^^j^-ri^.i»i$jaaggccffi 

[03 ] '^mmm2mmm^^^t'=^mwmimmz.\^ 
50 /s3n-ci»^ijft«gi:©fflij»fji©}£Aigr'*-5„ 



13 

[04] :^m^(Dmsmmm^^^r^'mmmmmicii 

me] ^mmmbmmi^^^t^'mmm^m^n'^ 

[0 7] mmikmomm^^^tmwimmvf)^. 

[HI ] 

mi 



I 2 0 0 1 - 1 1 0 8 8 5 
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*7-i^mmis. a-iMmmn. lo 

M, i5-yX;b, 1 1 

7-«i^g. 1 i'n?^, IQ-mm^. 20 - 

2 1 -^'-^Xv, 22'"gfMn. 23-fSf#S|5 
W. 2 4-?^agm. 2 5-f6IS(*. 2 6- fi»i^X 

7"§. 2 8-7->;»i^f-f>. 2 9-:7-.;,i/ + >- 
f>j»A'g. 3 3 1-0';>i^, 3 2-ia 

Sit. 



[02] 

mi 





mi2 0 0 1-1 10 885 




(5X6) (T) (8)(S)(10) 



(10) 



#^12 0 0 1 - 1 1 0 88 5 
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3^i«jttH3imii^iifr-Tai#i^ 



^«ftHilr!jil^Bj--TglSl-^ 

F i?-A(#:%) 5F004 AA16 BA15 BBll BB18 BB22 
BB26 BC08 CA04 

5F031 CA02 HA16 KA23 HA37 HA38 

m40 m28 m32 
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